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Abstract of JP7126616 

PURPOSErTo obtain an EL device having a layer 



containing a polythiophene having a specified 
structure, capable of efficiently emitting light by a 
low voltage and excellent in heat resistance, 
durability, drive stability and luminous life. 
CONSTITUTION:This EL device has one or more 
layers containing one or more kinds of a polymer 
having a structural unit of formula I (R1 and R2 
are each H, an aromatic hydrocarbon or an 
aliphatic hydrocarbon; average polymerization 
degree is 4 to 100), a copolymer having structural 
units of formula I and formula II (R3 and R4 are 
each R1) and further preferably a polymer having 
a structural unit of formula III [XI and X2 are 
each H or a halogen; (n) is 4 to 100]. 
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[0 0 6 6] ^l^S'&ft (n) , aS¥i^5^^« 

- (GPC) , mi^^u-^hifyy-^-. vxx^^ h 

[0 0 6 71 Sl!^Ji3 0 OX:Si±s *fc«i!Sj«S:«Pfc/cJ: 

C H N 

It^tt («) 58.5 2.45 39. 

ai^e (X) 57.07 2.07 35. 

[0 0 7 1] -8r^g^i2 :?JtU (^:t:7x>-2, 5 - 
±M^JMMMll^--l : ^j^aH^fc^j:B r] C0-&^ 

tfX (1, 5 -i>i7D;t^^>^X» Xry^rjP (N i 50 



[oo6 8]etT(c. ^:nea)*'&#:co'&fiK{«*^t"« 

[0 0 6 9]^^m_ (^:^:7x>~2, 

Ca^ft^I - 1 : ^aSXH^fcaB r] cD^fig 
(1, 5->'i7P:ti75^i/X» -^y^y-;!^ (N i 
(cod), 1. 58g(5. 7 Immoi) ,2,2'- 
efc;US^>0. 9 Og (5. 7 SmmoO 1. 5-'> 
i7D:ti7^i;x>l. OmISr, N, N - >^;*^;i/ 3f; 

>?yD^:^:t:7x> 1 . 1 5g (4. 7 6mmoi) 
6 OrTl 8 h r«t*^Ufco 

[0 0 7 0] 
Br 

55 0.0 (GHtS). 
50 5.56 

(cod): ) 1. 58g (5. 7 Immol) ,2.2* 
-ttrUv>0. 9 Og (5. 7 Smmol) <h, 1, 5- 



( 
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ATS h* 5 OiiHC^*SIH«,ii^TJg^b> $^tr2. 5 
-•J-:fu^'^yfyx.>l. 1 5g (4. 7 6nunol) 

6 O-CT 1 8 h r«j^LfCo ^<^*Sm, m^^<D-t^ 

C H 
tf»« (%) 58.5 2.45 
ZSI^ffl (X) 53.45 2.32 
[0 0 7 3] ^efeg>J3 (3-7x-;U-^:t7j: 
>-2, 4-y-f;i/) [a^^I -3 : 7fei8^H^^^A 

bjlL 

fc'x (1, 5 -^i7n::f^^>'x» (n i 

(cod),) 1. 58g (5. 7 iDunol) .2,2' 
-tfh!>Ji^>0. 9 Og (5. 7 5mmol) 1, 5- 
>'^D:t5'^vX> 1 . Oml^, N, N-v^^;!/*;!/ 
ATS H5 0BUcSsg#H^4'-Cii^L. ^^{C2, 4 

C H 
H-^lit {%) 75.8 3.8 
(« 74. 5 3.7 
[0 0 7 5] ^mm4 (3. 4-i>^^)l^:ty 

x>-2. 5-y^;U) [«^(<;lll-5 : ^ie»H^ 
fctj:B r] <Q^bK 

(1, 5 -->^P:^-^:$'>7x» -•y'^v'P (N i 
(cod),) 1. 58g (5. 7 Immol) ,2.2' 
-lftfUv>0. 9 Og (5. 7 Smmol) t, 1, 5- 
>'i7a:ti^^i^X.>l. Oml^, N, N->?;>t^;i/7l^;P 
AT5 H 5 Oiiltc:S3fl^ffl^«t^Tjg^l/, $^fC2. 5 

C H 
tMlLit (X) 65.4 S.48 

^ffl^ffl (%) 65.1 5.51 
[0 0 7 7] ^l^gH 5 ^:t7x>-2. 4->?-f;i<— 

5^^731 >- 2. 5--:^<;t^ (1:1) PiM'^i^ mm 

fx (1, 5 ->'i'D^^':5'-:^x» x>yy;i/ (n i 

(cod). ) 1. 58g (5. 7 Immol) ,2,2* 
-b'tfUv'VO. 9 Og (5. 7 Smmol) t, 1, 5- 
iyi7a:ti^i'z^Ji>l . Oral*. N. N- v'^^Jl/JfJjP 

A7^}^ 5 omnz^mnm^'p-cm'^v. $e.fr2, 5 

7cS^:5i-*fr C H 

mnm.x% ss.s 2.45 
57.1 2.10 

[0 0 7 9] ^!nm(Dmmit^m\Z^^^rh±fRizU-::> 
[0 0 8 0] *%B^©EL3g^«. '>fj:< tfc 
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[0 0 7 2] 



N Br 
39. 55 0. 0 (GH,S). 
35.84 6. 39 

-vyD^-3-7xX;U^^7x>I. 1 9g (5. 
10 Ommol) SlJO^, 6 Ot^T 1 8 h r jl*^bfc. -e-Wite 

U V- *i 6 X -y y ;i.Yt^#rrj: i* * |^*f -5 ;t 46 , - 
[0 0 7 4] 



N Br 

20.2 0.0 (C,.H.S). 
18.6 3.0 

-z^-fa^e-s, 4->'^^;i'^:t7x>i. 4 og 

(5. 2mmoI) ^m^, 6 O'er 1 8 h r ^ 

^B£-x^'y-)i/j§JK, x^U>i;7 5>;4<JSJ8c, hJW 
X>. f»7K. X5^/-)PTactfH^fe. «l*«8 05(;-e* 

[0 0 7 6] 

N Br 

29.1 0.0 (GH,S). 

27.0 2.0 

-v':/D^:5^:t:7x>0. 6 3g (2. 6mmol) 

2. 4~i^Zfu=E^:ty3LyO. 6 3g (2. 6iimol) 

i:*fiD;^. 6 O-C-^l 8hr«fliU^c. ^<DII8*, 

>ydr;Hb^#l?'J:t'*M?*-r^fc:J6, J&BEX5' 
JK, X5^U>-:^7 5>*JSJK, hJUx>. fS!i*. x^'y 
-;i/TifcifLfc. iR*«9 3%Tfeo>t. 
40 [0 0 7 8] 
S Br 
39.55 0.0 (CH,S). 
36.2 4.0 

[0 0 8 1] ^^m\t, iEiiii^un^(D&xmm. ^ 
50 iaEa*^e<os^(DaA^§B('T^flifi6, «^S:iftiM-r 
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iE?LaA«iii»*i;i/«?aA*iiMg«, *n-enfct5 

[0 0 8 2] *^?^(Z)S^f*: I *5<i;o:**^*n«. ^ 
3t«^tViLiE?LaA«&mB{rfflti-5Cltdtffi LVi, c: 
*S^ittiE7LaA*ft2IB<D*Lfcffl 

<.^?.fc(7)i:T$^fi*\ iE?LaA«iai^***afciE?La 

ck^T«. iEaaAliSlg, fg^g:teJ;C;J«?aAliftjt 

[0 0 8 3] *figB^©m^{*iii maAWi 

[0 0 8 4] i-r, :^^m<Dm^i^l, ^t«^#IISr^ 
!K»fli:LT«, m^\t. ^MBSe 3-2 6 4 6 9 2^^;^ 

>, -^'JU^, aD:?^>, 1 2 -7^'n^U/>»|« 

[0 0 8 5] mytm\z\t. ~mmwtm^:r.y^^ 4o 

(Dl 0=tJl%&.Tfr^:ztt>m^L^^. 
[0 0 8 6] *5gBJ(Dm^«J I . 

iE7LaA«iil«:fecfct;«^ffiA*fiHIBtC 

#M8S6 3-2 9 5 6 9 S^iiffi. #M¥ 
2 - 1 9 1 6 9 4^ii^, !Hr^iP3 - 7 9 2^i^«l^fC 50 
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>t»f, iE?LaA*i3IS{C«, ^mm=Sk7S.>, hK9 

mmi^. y}v^u>mm»m^m^^^:itii^-v^i>, 

[0 0 8 7] Z.CDm^. iEiLBAmskm\z\t. :$:^m<n 

[0 0 8 8] iEiim.xmmm^iEKmxmiiiEiimmm 

|!»« (ITO^) m1)^^^•!t>iti!^7'> 

>'\)v<D/h^\M\L^«i^<Dm<nm\zmm-t^ z. t-tm^^ v 
mrcmm^mizitmmit<D0,iffu<t-tm^m^^^^ 

mmmt-r^z.t\z^^x. mwim^itmrv. msKu 

6 fc-f ^ >'ft;#T- > v' ^ < . nimSCf-KiRSr 

[0 0 8 9] n'Fii.xmmm^n'i'mAmiin^mmm 

i{c^^{tT^»-rs«^{i, «?aA<«i8«ffl®Yb-&#f 

t,^T a Aiaais * 2 s Jii±Ktt ■& t €r tra 

[0 0 9 0] iJcJC, £ 

^mn s-iE?LaA«iiiiefcffli^*«^frov>TiKw-r 

■SCtfcT^*. !ftfC«f*Ltiro«. l»«35iSlC2t!:f8ig 

<Dm^^^mf'^rzm-iE7i&xmmm=&miis.i.. ^^.tc 
wiB Lfccfc 5 tjii6i(DiEji&xmm^im^m ^^rzm-zn 
^xmmmi:nimr^^tx$>i,o 

«lfi)ciT-5C<i:CJ;0, iE?LaA«ftjiltttfliA^r6l±b*^ 
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[0 0 9 1] mz. ^mmfSnzii»^m=.jEJi&Kmm 
(TPD) m<Di^mm~m.7 ^ >rj.iif)^»^vi^K z.(n 

-5 t tcct o Tjff * L i^^m-t'^^m 

[0 0 9 2] *5!B^©fi^#«. ^>'fb#7^>->^;i/ 
Ip©ite^*«*^4. 8~5. 4emm^ n^m^iJE a 
(DttM^ft^l. 8~3. 0eV)g*<^fe(©-ei&<5. 10 

[0 0 9 3] :$imm(Dm-^m^iEJLitxmmmizm\'^^ 

tiffJ:Vi. ilOJ:'5;5:^7tei:LT«, hUX (8-^ 
[0 0 9 4] ^^m<Dm^. iE?LaA*&)iSW/?$i5J; 

rx«^aA*i&2iH<Dffsttiifcis^$n-r, 

«koT'bll?&-&Ai> leSfcO, l~1 0 00n« 

SS, #{C8~2 0 Onmt-r-SClt^WSL-t.i. 
[0 0 9 5] iE?LaAlifei@IB«j9$i5etJ/«^aA«ij@l 

<omtitmmmhv<iti/i o~i o<gsfttt-n« 

■r^a5*w*Lv^. z.(Dii^(DSiAm. mmm(Dm^(o 

±mit. iS^ff, aAS-Cl 0 OnnS*, USSSTfl 0 0 
^*2BtSlt. ^-*J;tKm-aA«JjilB<i:-r-5«^t) 

[0 0 9 6] Sfc, ffi^^t)-arS567tS^«^^aA*ftjll 

S^IE?LaAtt3tS<0+^U7»S()lS^^^U7^ffi 40 

(-(^xtTfi^y-y^ji' • m^mmtiiz^io^^^) ^ 
x^'? Y)V(Dum-^. ^^oy&f^^^cDum^'^mzx 

[0 0 9 7] *l6g^{C*5tiT. «^aA«l2ltt<k-&«J<i: 

iE?LaA<«ilH4^t:-&i^i^Wffl-r^»^, 

m^^aA$|jStt{b^tlSr^W-r^S<i:iE?LaA«J)ll 
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cne. ®s ic-^^r$n^«^aA(«j@itt{b^!i^iiE7La 

0. 2eVj;4±-ra&-5ii:;*WS L.i->. 

[0 0 9 8] :in^mi\:^<^mM(Di 
mmt-r^^ii\zii-DX. m=^mxmm.mt.iEii'&K 
mm.mh<Dm.'^^(^iio\z. n^f-mxmmmt'^'^^'^ 

ii'^ji) i)^Wimit-^*\.x. #ffi(c*3it^^v'jT 

^tS.^^')7<D1iX\^^K>f^^'0\Z<<tA^<DX. &S 

(Dmm{\:'^mf)^y:^-v^^n\z<<fs~y). ^a-utw 

[0 0 9 91 ±i3C:fet,iT, •^'aAfft^lttfb^**^ 

#-r-5)iis<ttXiE?LaA(«mtt{b^ti*^*-rs)i®t» 

■rnd^-:^f$.sv4ss5:^*i2Bei±<¥«E-r2>«^«. s 

^^aA«i2H4^b^«0£^W-r-5S<©'>/j:< t 1 JiiiE 
?LaA*fiSlttYk^i»S^*r«««^iJ>?S:< tfe 1 mt<D 

[0 10 0] mz. jE?LffiA«iii«<h«^aA«ji26- ^ 
3t)i, «^aA*liai»<i:iE?LaA«)i5l-f63t)I, *<Z)J; 
^\Z. «^aA*ft2Ht<b^«jS:^*T«.)itIE?LaA«ii 

±IB#S 4" ® «^ a Att^lttYb^il^ i iE?La AttiittYb 

[0 10 1] J;0)fi»UfcBI^*, ^#l'St^*lR£T«. 
IliiS t5 It -5 + U T p + > i'^i!!**^ 5Ei*$ n^f 

[0 10 2] ±is©as#ifi)c«, ^^m<Dm 

^-iE?LaA(ajt®±{c. ±ucDiEimxmm.^i\^^^ 

^&^*-r-5S*0i|A.«l|-iE7LaA«ijSB^t bTK 
It. $?.tcr.7)±tt«BLT±K<7)m^aAlftilH4fb^ 
!fe^^*-r'5B*^{t^Ci;^W*bti. 
[0 10 3] 3:©ck^);^£«J5)ci-r-5;iifCJ:oT. ±IB 
<D^^^)7-:fuv^>if%^\ztax. ^ ^\zm=¥-<r><ti^ 

im^^n^ z. tfi^xt^. 
[0 10 4] ±tnziiif^m'f-iixw&mt^mt. m 

<t-^mt. miz<DiEK&xmm^m<nuA^A^^miRLx 

tt^b^i^. iE?LaA^ilH4^b^tltt&^ ia«i!*-fflt,^T 
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CO 1 0 5] ^tiJ, ±g&Sic*5(,»T, m^axiiiMtt 

[0 10 6] ±iB(DMcD^!:*^T'*j. Vim*^*^'±ta«6a 
CO 1 0 7] z.<Dtt<Dm<D±mmizimizmmitfj:{^^ 

fflSlgmTJ&O, ±t2(7DM«Vi-rnfcO. 2~1 

CO 1 0 8] ±Se{C:fet.iTffll>SjE?LaA*iill««Bttt, 
— «St-1':t>ft#7^>>'^;H p®i|fe^fl[*^5. 4em 

(1) ^w(8-*/|J;7^)7J^^-^lA n. 

1, 

(2) HM(8-4y']y7h)7HrW 1. 

(3) ^•JX(8-*y^j/7l•)7J^S^')A N. 

1. 

(4) m(s-^j*ijm7H-^u N 

1. 

CO 1 14) *58B^tct5l.iT«. «^aA(i2H4fk^<^ 
i lEaa A^iStt^t^^^i <J5ig^i» Sr#*-r •2.^^* ^ 

CO 1 1 5] cicot^r. Ji^)iJc«+^U7o*->e> 
aA*ft2n±@{*:+^, sfcm^^w^aAttiittH^i^tt' 

CO 1 1 61 _hie<»g^B«, %^lT'$)^:it7!)WS 

CO 1 1 7] ±f5(CS^eiC*3tt^«^^aA«iiilH4fb^ 
i^i:iE?LaA«li^tt{k^#ltWJl^tfc«, +^U7cd:^ 

o : 4 0~4 O : e o-ejfes^ 
CO 1 18] c:cojg^(;i«t-r^«^aA*l2itt<t:^#i 50 
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'^tt4. SeVSft-e^O, CW|ili4. 8~5. 4eV(D 

[0 10 9] iE?LaA^:g^«^sfcD«^^^;>3E a 

tOi^^ttttl. 8~3. 0evs«-ca&-5c:i*ws^ 

CO 1 1 0] ;intc>ctU. jE7LaAlftiSI*r<Efttt,tcffl 

I P 5 . 4-6. 5eV(0*£H^ «^iSfn:'3E 

a©«5*ftt*^2. 5~3. 5eV©teHtCfe-i)t)©*>e.ig 
10 *3-r-5C:i:*W*Ll'i. 

CO 1 1 1] ±m(Dmmzi5\^^xm^&.Amvtm 
>>'r;n p®ije*ftttta#5. 6~5. TevgaeT* 

0, «^iKW*E a<Z>|6*ttt«2. 9~3. OeVSa^T 

CO 1 1 2] ±i2{C*5ViT, »*LtiiE?LaAift^l*^J|st 
<i:«^aAlll>3l*^<sftojfl-&-a-ttaT®«»:*5 0-C**. 
CO 1 1 3] 

jE?LaAliiii;t^i|6f 



N" -t 

r-k 
r-t 

r-f 

N' -t' 
I'-k 



30 



40 



■k(ssirm7xZlli) -N. N' ->• 7ir)l- 

I (p-l-r f *7iZW -N. N' 71-*- 
7ilJl'-4,4' -y 7i> 
X(p-n-7* f*7ir)|r) -N. N" -V 711*- 
7irj|--4.4'-y 75/ 

«. «SI2©«^aA<iSII*^©it*>*^?.. ^tzlEHHX 

m\i^^ iao^ffluTfc2au;±*#ffflLTt>j;v>. 

CO 1 1 9] ±l2<Dg^)i{rffl(,>-5IEfLffiA<«it*t*5f<t 
«^aA*i!iiil«!|eftw-f :t>'fl:5j^7">v'^;H p(D^t> 

0. 2eVK;_h-C^.?.C:^:A5^ff*L'^i. 

[0 12 0] «*4iB).^0i pM, E aMs■±^a^effl<i;•r 
«(cso^, 'J Ttm^miz^o»mfj.^nf^^ 

*i-r^«*m*^r^±b, ^^d^'^^tc^fe-r Pittite. 

CO 1 2 1] ±»BcDacO^C*^Tfc. t^rn;&^;<?i±ia<effl 
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i|Bfi:©»*bVii(a-&-ar0i|{c-pviTtt. mmtmv-^& 

-5. 

[0 12 2] 2f:fi^lC*tiT. ±EC0cfc5^£ji^H&^ 

ii^S*f6JtS<i:LT, «^aA«iiilStiE 10 

dW^L-V^, '?-bT, }g^)l«»T^ii5^(D«^aA|ii 

iftSIJitt, *fe§«<0«€rftc*iE?LaAtt2l«3pF<i:-rs® 
-iE?LaAfiiiS±(r, ^-iE?LaAttM«iLTtS:B 

[0 12 3] S^S©}^fi!c:&StbT«, Sfj:* 

[0 12 4] ±iB<Djg^eic*5v»Ttt. mit-^m^i^- 

;»5WSL<> $5IC}J5~6 Onin, !|#fc«5~5 Onmi 

s*fii^b^tjeo-ai5<h-r^^<h*w*L<, so 

[0 12 5] :^mBM\ZiH^^^:i->itTfi7->'^r)ll P 

wag. ^ea. s^^wspf. 123 (i 9 s 5) 

<DfBm\zm'^(&X.it^)V=^-'m'f-^^mm. r Model AC-l 

J (SWU-^K) ^fflt'V 1 0~2 0 OnmJpO^b^!^ 

[0 12 6] ±^(D&x.:^)i'df—m=F^^mmit. 02 40 
[0 12 7] m2iz^-tJ:viz. ^yftmmi o«, js^^i- 
ti-»css (ftittiig) 1 2 , Miw^s 1 4 , mwm^mm 

1 Sa^ZJ^X-YXT—iy 1 6(Zj^0m^^tl. X-Y 

[0 12 8] *miS7>7'l 1 {C«a7Km^>7'^ffl 

2 0 0~3 6 OninCDttit©atStC:Ji-5tL.. •y->y;PS* 50 
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mzm^'T^. 2 0 0~ 3 6 0nni(^3ttt. E = hv = h 
(c/A) (E : x:?^;i.=P-, h:^7>i?5£«. v: 

§^6. 2~3. 4e\trj:^, ^©^5:i!»ex:^;;i/ 
^ - <7) <g t i :^ *^ ^) S5 V i ;^ { 3 |n] c> T X -r - :/ L T V K 
*sx^;P4^-T3t«^*icJ;4«^iftai*^jl&* 
z:<Dx:?^;i/:^i-*t-is(c>ie^fl<,tt^KI?S:i^itDn-g) 
ttT'S.^, ;i(©<fc3t-LT*S:m$n;t^«^*<Sx:^^;u 

<Dm.n-^ vtz^, m a fc*-r a; -5 Aj:iajex:*i;i.=^i- • ^ 

[0 12 9] «*#ftfc:*-r<t5{c> c:©iK«^»m^ 

( Count Per Second : CPS ) i:®fiX^;P^— (eV) 
(^mmt. taEttS:*«^»tffi^Wn* (CPS)* i: 

SMtt^Slljex^^l/^^-i-r-Si, iiCl^Mtg-C^-r^ 
<!:d«T€r«. n<0««a«l/'2*«fflLTti 

a. 

[0 13 0] fj:*3$ijffll^» 1 4«, ^/i^py-^ 1 2 

®jSftiKi!i, x-yxt— v'l 6tc<ts-!t>-/;i'fic«o 
(MtB*3.fct/f<ax^;i/^-S^«»S« 1 3 (DtHBcfM»* 

[0 13 1] «ecT. *^Bj-e«, 0 3*^?,#?,n«)3t 

[0 13 2] 2^^B^|cl3tj-^«^^3SifP:^E ati. 
^i'3te^W*fe*^e>jBl5tL:^c'b«T*0. (UV) ifi 
4KX'^5' f-;t-«>®JRig*>^x:?:;i'=^:-4=-^2/:/S-fHPL 

[0 13 3] *f8?^T«. ;i^:/u>&^ttl{b^<g5StcH 

[0 134] H-y«*«{k:^t(S^*SCfT-DTi<. 
»*L<tt. jEILaA*iijll«^l«cht-^(0*ia;ti. ^a! 

®jfi«^. ««l^«jE7LaA«ft3iew*«^l:-&«5B<!:©»)it 

#S ft ;U -/ U- > *ii?ffiT ^ ' i: *W * L t # ;^ n -5 

oT-£>-rL.t>jEaaAtfiiii^ik^t-r^'£>stt/<c<. ie 
?LaA«ji»®, ;in(rSEt-s5g7ts (m^^aAiSMS 

*iEfeS«^'b-^tt, ) , t>U<tt«^^aAlftjll» (jE 

xmskm<D, iin(c^-r-55S3tst)L<««^aA»iftiii 
iz, iEK&.xmm.miziii.^x. iE^&xmmmt)i'zr 

[0 13 5] jl/T'l/X^ H-tf>i^jg«ti. JUzfuyA^ 
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<. \^-zfm^mznvo. i~5 owtx t-r-scii:*^ 

»*L<, ^?)(CttO. 1 ~3 OwtX . #frttO. 1~ 
2 0wt« i-r-5:ii:*WSLVi. 
10 13 6] waiwJc^fc, *S!§^fc:iit,iT. tif^V< 

[0 13 7] m3tettifeM<i:LTJI/:/U>* 

[0 13 8] *^HJ(Ci3tiT, lijffifctt. ft*H»:«/jN 
$ ti$ii|ef, mX.\t. Li, Na. Mg. Al. Ag. I 

ffi»J|[$«l 0~ 1 0 0 OnmS^t-r^dtdW^U 30 
[0 13 9] EL5g^^ffi5E3t$-a-^fci6(r«, 'PfS.< 

±i5.\^tc^o\zmm(Di(imz\tmwiti^$)^<D-c. ttf^v 
< ^if&^yt<Dmmmti8 o %sK±i:rji^^^\zmmo)^ 

m^ii. I TO, SnO: , Ni. Au, Pt. Pd, 
K-/t>h&K-yL'fc#>J i^a-)ltj.^i:mm\zm^^ 
iZti)mt.Vi,K *fc. 0~5 0 Onm 

t^rztbizmwini£Am^^ - i:*^!g^>ST'3b-5A^, l 

tr^fccOiLTl 0~3 0 I TO:*i#Jf ^tl-S. 

[0 14 0] »««i^f'^#ICfWlS«?St.i*i. 

[0 14 1] ;^i:*5, mmz:^m.mmm^m^^^^'^\z 

[0 14 2] mz. :^^m<Dts^J^7t-y x-y^m^^fzE 50 
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[0 14 3] iiES:tej;txi»s«. mmm^7.ny^mm 
[0 14 4] iE?LaA^3is, %)ts*5<tr;««^^aA«i 

Lii. cintwio, i~io 

ntmmm^n^. )^«5iagA<o. i^m sgjiTi,^ 

Xc^fe, ±l2O|®fli«Eg<0TISIc««pfclWI®«;^j:^i 
a*0. 0 0 1 Aim saE-c*-5. 

[0 14 5] *^M«0*f1^«iNrfC[S^^n/<cVi*<, 1 
O 'Torr (lO 'Pa) UAT©*^«<hL, 
0. l~lnm/sec Sat-rSilt^WiLVi. 

tf-eji^LTj^fiE-rn«. ^m(D^m\z^tiiimmm-t 

[0 14 6] :inG.&B©}^j«ic3atS5!!i^»*ffli,>s« 

^fciii^T, iM{c1S?S:(75ft^#j^£^*-$-&-5«^, -fb 

[0 14 7] *5g?«©S^«:*il«-r*IR, »*b<tt 

5~40, ^e.(CiifSL<«5~2 0 03^:7 V—^fei: 

^z.iz\t. 5^^l-KJRx^i7 h;^ (iR) . mi^i7U'7h 
ifyy^-. GPC, vxx'^i' h;i/, m^t^^'^i'h 

[0 14 8] *f8IB®EL5g^^tt. itiKR»S!«) 
Sj-r^CifcT^^. epSP«JE«, 2~2 0Vg 

[0 14 9] 

\z^L, :^^m^^^iznm\zm.m-ri>. 
[0 15 0] <mMmi>m^ 1 0 onmco I Toaggs 

^LX, IxlO'Torrd. 3 x l 0^ ' Pa) STittJE 

[0 15 1] :k^^x\ iti 2<Dm-^m\\ - 1 [#u 

(^:t:7x>-2, S-v'-fJU) ] ^^«jf«0. 2nm 
/secX3 Onm<Dm$lzmmi'^ sEKHAmHtaizl-f-c, 
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CO 1 5 2] ;*:Vi-C, «JE!K^S:^rDfci*. hUX 
(8-^^yU/7h) T;P5n-i7A«r^3ejt*0. 2nm 
/secT5 OnmO^SlC^i^^LT, «^tiA*»2l««:*fe 

[0 15 3] $e.fC. ^g6iE4*SiSr«ofc*S. MgAg 
(aatklO : 1) *^«3«ieo. 2nin/secT2 O Onm 

[0 15 4] Cl©EL^TtC«ffi<&EnJ!lPLT«M*«tb 
fciC:5, 7V , 1 0 OmA/cm'IrS 0 Ocd/m' ©Jtjtfe 

(f83tffi:*:j!SSA.inax = 5 0 Inm) <r>%mmm-^n. 10 
C«5g^t«lfc«S^#H^<t>T3 0 0 omm&.±^^V 

[0 15 5] <m&m2>m^ 1 0 OnmOI TOM^B* 

m mm) <&#-r^;«/^xs«*. ^ttj^flij, r-th 

itUT, IxiO'Torrd. 3 X 1 0' Pa) 

L/t. 

[0 1 5 6] :;*:t>T*. fl;8cDa^#:i - 1 [7}?ij (^^ 20 
r'x>-2. 4->?'f;i') ] ^m^^mo. 2nm/sec-C 
3 Onm©J?$tC3!!l«L, iE?LaA«i3IB t Ufc. 

[0 15 7] :;*:ii-e. Mffi^^nsr^ofc^*, hux 

[0 15 8] MJEt«e!ii*fiiofcS$, MgAg 

(««ltlO : 1) ?:mmmmo. 2nin/sec-e2 O Onm 

[0 15 9] C<DEL*^fC«jESrfi1JPLT«i«*«EU 30 
fciiZ.^, 8V . 1 0 0mA/cm't?8 0 Ocd/m' <Djff»fe 

(563tffi:;^«*Ainax = 5 0 Onm) (D^^Hmm-^iX, 

z<D9^mtiitm^m?$m%^-r^ 3 o o omm&.±^^L 
[0 16 0] <^mms>m^ i o oniB<7) i Tosa^m 

^LT. 1 X 1 O 'Torr (1. 3 X 1 O"* Pa) 40 

[0 1 6 1] fbi 2©a^(*:iii - 1 [#u 

<5=-:t7x>-2. 5-i7'f;l/) ] ^lOmOm^izm 
[0 16 2] J^Vi-r. N. N' -fx (m-Z^jl'^x 

x;p) -N. N* --:?7xzi;p- 1. i' 

-4. 4' -v?7 5> (TPD-1) S: 5 Onm<DJ93{C 

[0 1 6 3] ^ACI-^T, «JEttliS:«^fc*S, KUX 
{8- + yijy5h) 7;PS-«!7A*Sg*raa?0. 2nm 50 
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/secTS OnnKDJPSfCjSISLT. n^&xmm - 

[0 16 4] ■$iZ,\Z, m&1ikm^U-:>tz^^. MgAg 
(SSJtlO : 1) ^^«i*SO. 2nin/secT?2 0 Onm 

[0 16 5] :i<oKLm'?'\znEE^wmvxiB,m^mv 

tctZ.^. 7V , 1 0 0 mA/cm' T 3 0 0 0 cd/m' (D^W 
ft (^?tffi::*:ife«Ainax = 5 0 Onm) <05!3ie*>*»^$ 
tl, ZLOD^^ti^efifeg^^H^+T 1 0 0 O^m^T. 

[0 1 6 6] <*JS««l4>*iS«l t*5t,>T. hUX 

«^-aAtijt«i|sfi:bTm-fX [2- (4-:/5^;i.:7 
i-;P) -1. 3. 4-^+iti?7'y-JH '^>-lf>* 

fflti, m^'aAi&sissgimKitfcELjtf^sf^jjL 

;r<D^^. %^ecDi¥$«5 Onm. m^^aAttSia 
CDJP^ttl OnoiiL-, «^aAl«63l«tt|g3tJii^«t 

[0 16 7] c:«)<k'53^c*i='fc43liT%), *J60dli:l^ 

[0 16 8] <Jt«^0iJ 1>»$ 1 0 OnmO I TOmmn 
m (ISffi) €rW-rS;tf5X««*. 4'i4ifcfiiJ. 7-b h 
x^/-;i.*ffltr>Ti@«iK«tH»L, *»x^'y-;t. 

JSLT, 1 X 1 O 'Torr (1. 3 X 1 0 * Pa) 

[0 16 9] N. N* -ex (m-^5"JI/:7x 

~)V) -N. N' -v'^xri;!.- 1 . 1' -t;:7xr.;u 
-4. 4' -v'T$> (TPD-1) S:5 0nm<Dff$tC 

iE?LttA«jll®iLfc. 
[0 1 7 0] «ffi4*88*ffio;tii. hUX 

(8-4^y'jy5h) T;i'5:^':7A*3j|*aift0. 2nin 
/secT 5 0 m<r>W^ Xzm^ bT, m^aAlft2l • 583t)i 

[0 17 1] SetC. Mffi^^S^o^S*, MgAg 
(ftSJtlO : 1) 2nin/secT2 O Onm 

(Dm-^\zmm\^x'^mLi.. el^^^$»^c. 
[0 17 2] z.(DEhm'=f-\zfts.=^mimhxnm^m\^ 

fztZ^, 18V. 1 0 0iDA/cin'T2 5 0 Ocd/m' <DM 
»€i <f!Jt«:*:iSifiABax = 5 0 5nm) ®fE3te*i«l^$ 

n. z.<D^mt^f^^mnmn.'¥X'i 0 omwzx, 

lili^tigei/'j:! 0eroj^^*f£)t$-a-^ciC5, 30 0 

[0 17 3] <%mm^>W^ 1 0 OnmcD I TOS^« 
% (»«) **-r«.;tf7X««*, +ttifc)SJ. T-fch 
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S^iS.Tt^)iy-\zm^VXs ^35««rl X 1 O 'Torr 
(1. 3xiO-*Pa) 

[0 17 4] ST, iti 2<Dm^mu - 1 [#U 

:t7x>-2, S-v'-f;!') ] *l!K«jt**5jO . Inm/s 
[0 17 5] ^t^T. 1, 1 ' -HX (4 - v'-p - h 

[0 17 6] ^^.JC. ^EEtt^^^^fc**, hUX 

[0 17 7] ^fefc, m&yim^^'orcm^, MgAg 

(fiSitl 0:1) Sr^3ljt*0. 2nm/secT*52 0 0 

[0 17 8] :i©ELJ!l^f3ii[«fg«flESrTODL-> 20 
H^Tl 0iiiA/cm'ro-^««<t8;«tfar^Ki!lSti-}t. SI 
MiZliT. OV . 3 0 0cd/ffl' co^Stfe (f63tffi;^«S 

A max = 5 0 onm) (Dm^tamm^titc, mm<D¥^»,^ 
m\t2 4 mtiax, ^<Diei(DmW}ns.<D±mt 2 . iv -e 

[0 17 9] <lt1^m2>m^ 1 0 Om<D I Toswm 
^JUy— ICH^l^T. 1 X 1 O 'Torr (1. 3X10" 30 

Pa) ^-vmrnvrc, 

[0 18 0] *-r. 1, 1' -b*X (4-v-p-hU 
^UTS/^xX^P) •>^'n-^^-9->€35l«iiSO. 2nm 
/secT-5 Onmroj|t$lC|g^L. mttAlim® <*: Lfc. 

[0 18 1] «fiE«jli*«o;t* hUX 

(8-=^^y'jy^h) 7;i'5x<^i.^&^«ji«0. 2niD 
/secT 5 0 nmOiPS frilg* LT. «^^aA<SiM • m^M 

[0 18 2] $^tC, «aE<Rl^*«ofc**, MgAg 
(aaitlO : 1) 2niB/secT2 0 0nin 40 

[0 18 3] C:c9ELI^^{caSS«S*fiPS0L., 
HStTl 0mA/cin*CD-5e«flS««Ta«ilB«i$1tfc. «3 
»8<C«. 8. 5V , 3 6 0cd/in' <D«iftfi {%%m±^ 
ft A max = 5 0 Onm) ©^7t*^«i?.^f n/i. SBf^^tC 

«iB»)«m*u 1. 5v (c±#b, 1 9 

[0 18 4] <|gig««J6>j?$ 2 0 Om<D I TOSq^* 
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*Xi5'y-;i/^id^f,§(^±tfT^jS^LTUV/o, 

fllSrl X 1 0-*Pa«T*-eMBEbfc. 
[0 18 5] It:i2©«^^ni -1 (5^ 

:t7x>-2, s-v-fji^) ] ^mmmmmo. mm/s 

[0 18 6] ifetiT-, «^«f<&;^^Tt'SL, SC^Jf^ 
tfS-1 X 1 Q-'Pa^TSTj^ffib^c^. N. N' -t'X 
(m-;>t^;P7xx;i/) -N, N' ->?7xr:;p-i. 
1' -tf7xx;i/-4, 4' -i?T5> (TPD-1) 
*?SI«fi**0. 1~0. 2nm/sec-Ci(i«J5 5nm<DJ?$»C|!g 
«L. ^-iE?LaA*lii^iLfc. 
[0 18 7] «JE^^8iSr«ofc**. h'JX 

(8- + /"J/7h) T;l'5^'>A*3!(l*j$aeo. 1~ 

0. 2xm/%tzxmsQm<Dm-^\zmmh. mrf-mx^m. 

[0 18 8] $^(r. Mffi««i^«o:^c**. MgAg 
<««tfc 1 0:1) ^£|li?«)S«0. 2iiB/secTiKl2 0 0 

[0 18 9] C:cDEL5g^lCii;dK«)E€rW)!jnL. $tj8lfF 

eaMTi oiiiA/ciB'(©-;^«i?g^*Tai^««)^-a-^. «j 

«iJC«5. 6V , 2 1 Ocd/m' <D||»fe {%%m±^^ 

Amax = 5 0 Onm) <D5§?tAifilS?^tXfc. W«<D^^«^ 
f^\-i. 1 3 0 ^FhTT?, ^<75r«1®Klb«)E<7?-h#« 1 . 8V 

[0 19 0] <*ia«s)7>SIJg«»J6{C*5UT. m-iE?L 
aA«ime^i^9 3 5nmJP(CjgBKLft:W^, ^Ee>(C«ffi« 
li«rfliofc**, 8982^r:iE?LttA«ftai«^i«^ftA 
ISJjIIW^eftLTh'JX (8 -^f^y U 7 9 h) T)V^-^ 
L.^mimcm^M (0. 1-0. 2nin/sec) 
«LT. g^«^*54 Onin(OJ?;S('}^B£Lfc. 

[0 1 9 1] ^©f*. ^Jg0iJ6 tHHitr. hUX (8- 
=^^/U/7h) TJPSX'i'A^&ffltiTi^S Onni(D0$« 
«i^aA«JillS^Jg*!!cb. mm^W-^V. EL5^^<&^ 
fc. 

[0 19 2] jlig0!|6<i:|^filfC|l:jSI#iBMTl OmA/cm' 
<Z)-^«8SE?B«-e]«j^m»)S-li:fe. 6. 9V 

, 2 8 Ocd/m' cojtiiafe (§^3t«AigefiAinax = 5 0 

5nm) n%%ifi$tkm^f\.it. n^<D^mnm\i.i o 5 o 

^cDrB^OSKi!i«ffi<^±#{i3. 2V Tabofc. 

[0 19 3] Jg^Bt'fflt^fcN. N' -t:x (m-/^ 
;P7x-;i/) -N, N' -i^^x-;!^-!, 1' 
xX;i.-4. 4' -i?7S> (TPD-1) CD<:t><k 
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pCDi^*Hl«5. 6 4eVTfeO. «^«*l::'3E a 
«iie^tt«2. 9 5eV-Ca&o)5:. 

[0 19 4] -f :t>fl:#T->>'V;H Ptt. 
±fcji;Sffc^i!^JCDS|«lK (^«^«0. 2niii/sec) 5*5 

[0 19 51 Sfc, a-&^Ill - l(D-(-t>if^9->i^ 

[0 19 6] <3^fiS0»i8>^ijfi^7(:*tiT. m-^m<D 

[0 19 7] ^(Di^m. ^miZit. 6. IV . 2 8 Ocd 
/m' ©JliSkfe (f83tffi:*:ilfeftAiiax=5 0 Obid) Ofg)t 

tmu-^tift, »m(oH^»mm\ti o o o^Fia-e. ^<d 

m<nm»3mz<r>±.mt3. iv TaBofc. gg^i-w 20 

[0 19 8] <^t&m9>^mm7\zis^^x, ji-^eo 

[0 1 9 9] -S-OTig*. ifflWfCfi, 6. 4V , 2 9 Ocd 
/m* ©ItlBlfe (f63te«;fc3feftABax=5 0 Onm) «>f63t 

®l|K»)«)E<75±#tt3. OV -ea5oZt. g?^j-w# 

[0 2 0 0] <^js««ji o>iisg««J7{xt3i»T. 

[0 2 0 1] ^<OiK:SI. |l!}«8(r(i, 6. OV . 2 5 Ocd 
/m' COIIJtfe (^3t1S;*C?SSAinax=5 0 Onm) (D^% 

[0 2 0 2] mm.mQ~~i o<Dm^-b^<b. jg-^^^^tt 

[0 2 0 3] ^|M««i6, 7tC*3ViT. 

BK] COJSlC0tJ*$n^±K (1) )iX.^<D (2) ~ (4) 

[0 2 0 4] <II*S^J 1 1>PS 2 0 Onn)(75 I TOjgaj 
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[0 2 0 5] i-r. >J?'J (5^:t7x>-2. S-v'-f 
«r35S«jS«*«jO. lnin/sec-C*«J2 Onm«7)JP^?fC|g«F 

[0 2 0 6] ^*:ViTK^«^;^mTlCML, St^Jl^lt 
$rl X 1 0-'Pat;TST-il*IEL.fc^, N. N' - t*X 
(m-;)^5^Jl/7x— JW -N, N' -Vy:z.—}V- I. 
I* -t:7xr:;^-4, 4' -y>TS.> (TPD-1) 
i:Jl/:/^>^^n-?tX^*ji)*0. 1~0. 2nin/sec. 
0. 0 1~0. 0 2niii/secTl — 5 SnnKDIPS 

[0 2 0 7] h'JX 

(8-=^^yU/5h) TJPSr^C^ASlJSl^fj^ieo. 1~ 
0. 2nai/stcXmS0m(nm^\zmmi^^ «^aAlft2l 

[0 2 0 8] $e.tC, «£El*ffi*fiiofc**> MgAg 

(B«ltlO : 1) ^m^mmo. 2niii/sec-Ci(!«J2 0 0 

[0 2 0 9] j:©EL5^^frjt«tftffi*H«)0b> 
H^Tl OmA/cB'<^-5t««K«flETa«fcKttS-e-/2:. 10 

5. 3V . 2 9 0cd/m' COJtfe 
Amax = 5 5 0nm) (0%%1)mV&-^t\tz., »m<D^im 

mi2 6 onfsix, ^<r>fSi<DmWifS.s.<r)±.mt i . ev 

X^r)ti. 

[0 2 10] -^mmi l®i^*A^?>. ;u:/U'>S:H-:/ 
[021 1 ] ;5:*J. Slifi« 1-11 JciJ^iT. iEattA 

(tigetc, ±fai:^^®^t3»3{c, -fk 7 —ft i 2 
[0212] z:n?.coa-&i$;^£UL*a-&f*:co-f 

:t>jk5}^'T->->^;H p<7)|g*Hl(i. 4. 8~5. 4eV 

<r>m.m\z$>io. N. N' -tx (m-y5^;u7xn;i^) 
-N, N' ->'>'xr.;u- 1, 1* -t;7xn;i/-4. 
4' ->?7 5 >$Acia 1 , 1' -b*X (4-p-hiJJl/ 
TS/^x-^U) i>i7D'\^-9-> (I pC9*e*fM=5. 
4 0eV) l|;£m-IE?LaA«ij£Hffl^k^<teli:-r^m^ii: 
^-jE?LaAiaM»ffl<t-r«.«)»C^$*?LUfk^«!) 

[0 2 13] <*Sg0iJ 1 2»¥$ 1 0 Qm(0 I TOig§^ 

(Iftffi) ^*t-^;y5XS«^, ^t^ttifc^PJ. 7-trh 
^bT. 1 X 1 O 'Torr ( 1 . 3 X 1 0" ' Pa) *T«JE 
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C 0 2 1 4 ] it 8 (DM^i^ I - 1 t# 'J (^^ 

7x>-2. 4--y^JV) 3 Sliaii^O. 2iiffl/sec-r 

CO 2 15] $e>(C, j^JEE^^M^^ofc^S, MgAg 
(■Sit 10 : 1) ^m^Mmo. 2nm/sec-C2 0 Onm 

[0 2 16] ;i(DEL^^tcSffii£9l]&aL.T««tSt«L 

1 IV , 10 0 mA/cm' 1 1 Ocd/m' Offfe 
(5S3fcffii:ifeftAmax = 4 8 0nm) <7D^?t7!)^'5tlgSn, 

:i<D^mt^m^mnm%'i*x' i o o oi^F^j^±^«b lo 

[0 2 17] <nmmi 3>m^ l O OnmO I TOSSJ 

5feLT. 1 X 1 O 'Torr (1. 3 X 1 0 * Pa) *TMEE 

[0 2 1 8] ^^CV^T. -fbl OCD*B^^*:lI- 1 

5}?<J-7-] ^&3SI*i^*0. 2niii/sec-e3 Onin®ff$»rf!g 20 

[0 2 1 9] :S ^(C. MJE^Ji^'^ofc:**, MgAg 1 
{a«itlO : 1) *3K«fjg*0. 2niB/secT2 0 Onm 2 

[0 2 2 0] c:(DEL^^=-f;:«)EE*Hl*ObT«SgSri!gL 4 
fttZ^. 1 OV . 10 OmA/cm'Tl Ocd/m' <DnfSt^ 5 
(«Jta;«C«*Aiiiax = 5 3 0nB) CD5!?t*i«l^$n, 6 

;=.<D^mt^m^mnm^'p-c i o o omr^m±^^v i 

fc. 30 1 1 

[0 2 2 1] ;^j:i3, %mm 12,13 \z.^\^^x. 1 2 

IC. ±8eS^<t:S:lri 0 JC, 7 1 13 

0<D«^#:/j:t.ib*S^«=® lae-l-hSrfflViTELS^^ 14 
^f^SlLTtivl^, *JS«»J 1 2, 1 3<hl^^fiC»Jitjf;^j:ig 15 

[0 2 2 21 JE4±±»9. *5SW<^)Jlt'J^:t7x>*ffl(r» 
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[0 2 2 3] 

«.7i?U5^:t7x>'&PaVifc:EL|g^*<*^-rS. 
[0 2 2 4] }l-&e*583t)i<!:^2.t>«Ttt, «0»!<OW 
[0iiS(DfilI^f<i:ia§^] 

[01] *56M<D#«EL5SfT©iij««"i*3^-r«siBi-e 

[0 2] ex^ju^-m?^ptSE®«*£«:^T:/a5/ 
[«F^©iaa^] 



ELIS^ 



[01] 



[0 2] 



1 (ELSfP) 



13 



-7 (ttfS) 

-6 <«7^;jftii») 
-5 if&tm 

-4 (iE?L^>jMglll) 

-3 mm 
-2 mm 



/II 




/10 



























m 
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[03] 
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[«aH] w-m6^8n3 o h 

im^m 1 2 ] m^m 1 ~ 1 1 o(,»-rnj5»<ojj? u 

«4§>!r{j>^!:<<i:fcia^rL, MISB^'tC^SttSWffijE 

^rcit:inibm^(T>m^o. 2 e v£A±-e*-53pu 
mjEM^ms^] 0 0 2 3 

[«!£:&&] 

, tR4 <i:«5l^f'iK^LTS!!SJgfi)clxTt)J;li. X, 
~ 1 0 0-C*-5, } 

(9) wti&m-^i^(r>o-^<o(!>ts.<ii%im&>±^'^^-r 
^miim^mmm\z^iom0Sc.-^nit±^ (s) wii?u^ 

^ 7 X > Srffl life E L 

(10) Mie*^#:cD ^ (O'PU < i 1 mSKAL^-^^ 

iE?lffiA(«2l8^'>;^£< l^*-r^±t2 (8) Sfc 
« <9) ©7t5U^:t:7x>5:fflt/^fcELS^^. 

(11) $efc. «^aA«iiais<£#-r^±ie (s) ~ 



(10) CDt>-rtl*^OjR"J^;t7x>S:ffll,ifcEL3(l 

(12) ±M (1) ~ (11) ©(,»ftl*^<D3l?'J5^:t7 
x>^ffl(.ifcEL3il^lC*5UT. jE?LaA«i2H4fb^!t%) 

s * J; Attjttt^b^tJj ^-^^-r -s. p 

aA»3lttYfc^«r<i:«r3B«^aA(»i^«fe<t^i»<h©'f :J- 

>{t:#5=->v-v;H p<D^feL<«m^]SlP;^E a© 
|g, s/S:«c:tie.i^#«)li*io. 2 e ViK±-C**>}?U 
^*7x>S;fflV>fcEL*^. 

(13) mM&jEH^Kmmmt-^m^-^mt^mi)^^ m 
m^^m-ri>m*^, s ^ t;fitaiE?LaAWsn±<b^«Ki* 

^W-r-5Ji±fCtt»^nTV>-5±E (12) «)Jl?'J^;*- 

7x>^ffll.^fcEL5^^^. 

(14) ±IB (1) ~ (13) <^l,i-rn*>CD#U^^7 
x>?g:fflv^fcELI^^^l;i*3V^T, maAISiti4<fc'&!^ 

<i:«^aAi«2itt^fc^4*<t©jg^«5*^^r-r-5a*ii>«c 

(15) wiBg-^^^^^wr^si^^^'^^aT^^itB 
(1 6) mf&JEumxmmitit^mtiiijfEti^mAmm 

"f-maiiEanm:. ^rc\t:Lri^mM<Dmt^o. 2ev 

ii(±-e*.5±JB (14) Sfcli (15) ®#U^;^-7x 

(17) muiEiutxmmmt^m<n^^yitTf^7-yi^ 

\)Vl p(r>mAm.ffi5. 4 e V«T-:?$.^±IS ( 1 2) 

~ (16) (D\^^-rnf)^<Dt^^)9-^y jL>^m^^tcEhm 

(18) «fFtB«^^aA*ft2H4{k^!^*^ h U X (8- + / 
hTJl'S::i'5A) ^<^T$.^Jt8B (1 2) ~ (1 

7) <Dt^-rtl*^®5}?'J^4-7x>*ffll'i/cELIjl^. 



( 20 ) 



#M¥7 - 1 2 6 6 1 6 



(19) n9titmmf}^\^--:^-^ntzm^m-t^±m 

(1) ~ (18) ©Vi-rn*^©#'J^:t:7j:>*fflVifc 

(2 0) mtm^^'^n-^^)i'-/i^>X'$>?>±m (i9) 

C K 
(X) 58.5 2.45 
{» 67.07 2.07 



CO 0 7 0] 



0 0 7 0 



S 

39.55 
35.50 



Be 

0.0 

S.56 



(C4H,S). 



mmMMimm^^ mmm [o o ? 2] 

[*tiEjl**«B«l 0 0 7 2 

C H S Br 

ttSffi [%) 58.5 2.45 39.55 0.0 (C4R.S). 

fflSM (%) 53.45 2.32 35.84 6.39 



[«!iEM^JSB«] 0 0 7 4 





c 


H 


S 


Br 


itHtftl (%) 


75.8 




20.2 


0.0 




74.5 


3.7 


18.6 


3.0 



(Cj||HeS)f 





0 0 7 6 






[0 0 7 6] 






C 


H 


S Br 




H-»ffi (X) 


65.4 


5.48 


29.1 0.0 (C.HsS)„ 




iV^M (X) 


65.1 


5.51 


27.0 2.0 



miEMmmB^] 0 0 8 4 

[0 0 8 4] *-r, *%B-«<oa^{*: I . inm-^i^ i i ^ 



<4tl«tUTtt, i^Mflae 3-2 6 4 6 9 2^t 



( 21 ) 



iHpM¥7- 1 2 6 6 1 6 



imiEMmmm^] mmm 

mjEM^mB^] 0 10 6 

[0 10 6] ±ia<D*«>;ij!»^Tfc. iif*i*>*^-tiattH 
[^i^JiiE 9 ] 

mjEMmmm^i mmm 
itsJEMMmm^] 0 10 8 

Co 1 0 8] ±K(C*5!.^TfflVi-5iE7LffiAlijl**i|sftt, 
—1Bl\Z^ -t yitif-^ > V A' JH P <0*fe*HB 5 . 4 e V 

a#ii4. 8eVSS-Cfe0v Cl<Dtt«4. 8~5. 4 
e V ©ttffl * S C i j6W * L- 1.^. 
t^«*tIEl 03 

tliiEit^JSa^] 0 12 0 

CO 1 2 03 Wi|6fl^;g® I pH, E a^^±K«[Ba<l:-r 
C^8l!«tIE 113 

imiEM^mm^} 0 12 7 

[0 12 7] m2\z^mo\z, ^^mmi 0«. ^^1- 
^5'>7'ii, ^:yi7py.-3'i2, mmn^i 3. isx 
:^;i.^-«^fi-^ic^fi 1 4 . *fj<9ss 1 5 , mnm^i^ 

C¥«««iEl 2 3 



C«iE*r*«B«] 0 12 8 

(MiEf*3^3 

CO 1 2 83 ^n-m^y-yi 1 izitATum^yy^m 

IK c:cD^>7'*^f,tBfc3te*^y i'D^-^J' 1 2(rj;»3 
2 0 0~3 6 0 nm(75ffi,^C9jS*tC5J-?ieL, •y->:/JPS 
2 0 0~3 6 0 nni<D3ttt. E = hv 
= h (C/A) (E:X:^;P4=-. h : -fy >i^1&^. 

■r-S><i:> ^'^e. 2~3. 4eVi;^^. Z.<D^^mn 

X ; ^ - CO ® V 1 :^ K V 1 I c fpa o T X -1' - ■/ 1 T 
vi<i. «.sx^ji/=^^--e^«S(j«tCcfc^«^«ttiJ75tjt& 
^Lo^zL^jv^-m-mz^im^wtkizi^^i^tv 

1 3*5cl;CXigx^;i.^-«^thi!c^Si 4€ffltiTSh»: 

^- • 1 6 

[^i^aiE 1 3 3 

miEnfkm^^'i 0 1 a 0 

[«iE;^ffi3 ISH 
[«jErt^3 

[0 1 3 03 tt^mm^mi stt, ^/i^p^-^' 1 2 

©ScSKW. X-YX7=— 5^1 7{cd:-5-9->'::';pfi:fli«? 
IWffli*5cfc^<gx:?;;i.4^-«^'f1-»SKi 4 <D?f»lfil|ll|* 

[^ttHtiEi 43 
CM1E^^»^«3 §^«n» 

[«iE*flfe«@«] WF^WSiW 

[«iE:&ffi3 as 

[«]Ef^^3 

C^-^<^SttW3 



1 




2 




3 


mm 


4 




5 




6 




7 


mm 


1 0 




1 1 




1 2 




1 3 




1 4 




1 5 




1 6 




1 7 





( 22 ) 
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[^^^iiE 1 5 ] 
[02] 



15 



























m 












m 












m 












m 
















1ft 



10 




miUBl ¥fiK6^9« 3 0 H 
[#»eillIE 1 ] 

[«iEMSi«a«3 8 

[SI*J» 1 8 3 t{i32fl^^aA«»jiH±fl2^4»3&« K 'J X 

immnmmm^} mm* 

[miEMMmS^] 0 0 13 

[0 0 13] $€>{c, mm<t^mm(z)U':fu>imi>ft 

1.^^ [^#. ^3 Gmmmmm^m^m-^ 

mm^mm^'^m, 28p-q-8 (1992) 

m. *«xUi7 hn-^X«ipffiff9t^ (JOE 



M) 'J-i'v'a -y^g 2^SS«. 3 1 (1 9 9 2)]. 
hU7x-;l'>;7 5>R#«c (TPD) (DJEUm 

iiQ, ^ea. !!6H, ^5 4m(^mmm^^mm^^ 
mmf'mm. 29p-zc-7 (1993) ] . 

imjEMmmm^i mmm 
immMMms^i 0023 

[liiEl^^} 

[0 0 2 3] ab6J':feliT. R3 tJj^tXR, ^tl 

~ 1 0 0TS)-5. D 

(9) WIS«^#:o^^(7)^fj:<<i:'b latt±*^*•r 
^a*^*^^«ffi^'J:OJ^fiK$nfc±iB (8) <Dj}?'J5^ 
:t7x>$rfflt/^fcEL*^. 

(10) miem'^i^(D^^c)'prj.< iihim&.±^^m 

IE?LaA<faiiB^'>;^c<it) iSW-r-SilB (8) S& 

(11) ^e.fc. aTpaA*«its**-r-5±fe (8) ~ 

(10) 0(.^mA^©#'J^:t7x>SrfflVifcEL3R 

(12) ±is (1 ) ~ (11) <oi.i-rn*^(75#u 5^:^:7 



( 23 ) 



i|#M¥7 - 1 2 6 6 1 6 



^, SfcticneM#COM*^0. 2 e Vt^±T'a&-53j^U 

(1 3) wieiETLaAiimtt^k^^ii^&^^-rsH*^ w 
^m-r^m±iz»m^tixi>^±m (12) cd#u^:^ 

(14) ±fB (1) ~ (13) ®l.i-rn*^<0#U^:^7 
< tfc l»*-r.55j^U^:^>'x>S-ffll.ifcEL3^^, 

(15) msaig^#i^-&#-rsB*^f63tST*-s±fB 

(16) mfRjEnmAmskiiit-^mtm^m'f'&Amm 

^mifatjE a<Dm. *fcHcn6i^««M:0^O. 2eV 
EK±X'$,^±.m (14) (15) ©;}^U^:t7x 

>*fflVifcEL3g^^. 

(17) «?ffiiE7LaAfijittrt^tr«'f ^>fb4?x>>' 
•VJH pC5#fe*fttA^5. 4 e VJ&^TT$>S±f2 ( 1 2) 
~ (16) roVi-rn*^CD3l^U^:t7x>*fflVi^ELj^ 
^. 

(18) ^»5m^^ttAliiSttfk^#;*i h "J X (8-:^^y 

U/7h) 7;i^5:z'>AT'a&-S±fa (1 2) ~ (1 7) 

(19) M)ttt<»K*tF-ysnfcB*w-r«±is 

(1) - (18) CDVi-m*^<D7j?'J5^:i-7x>*fflt>fc 

(2 0) mmm^^^mv]^:/u>x$>^±m (1 9) 

U 7 X > Vifc E L Sl^. 
C^f^*liiE4] 

imjEMmms^: 0053 

[0 0 5 3] ^M'^t^l Itt. 

jc. fb4««i|jft*fi:i{t:5«#lift^«l:<i:T#}fiE$ti-5;: 
l.^TnTa&oTt>i;<. •ft:9 0«jg^HC(©J;-5fj:«ig 



[«iE^lfe«e=S] 0 0 6 9 

[0 0 6 9] 1 Tl^U (?-;t7x>-2. 4->^ 

-iJU) Ca-a-#I - 1 : MiQ^H^rcitB r] O^fiK 
IfT. (1, 5->'i'P;J-i7^/>?x» =:y^)V (N i 

(cod) 2) 1. 58g (5. 71 mm o 1 ) , 2 . 
2' -ft!U>'>0. 90g (5. 75mmol) t, 
1. 5->'i7n:f5?^'i^X>l. OmlS:, N. N-z^ 

H 5 Om 1 fC!i*»ffl»(|»Tig^L', 
$'=.{'2, 4 - v':/D^^:r:7x> 1 . 15g (4. 7 
6mmo 1 ) Srjax.. 6 O'er 1 8 h r«*^tfc. ^<D 

[*iBg1iiE6] 
[4!tiE5tf«^«l|«] Win* 

mmMmms^i 0077 

[0 0 7 7] -tmmS ^:j-7x>-2. 4--:^-f;p- 
^:^>'x>-2. 5-i^-i)V (1:1) j^a^<*: (j^g 

I-l : ig^SH^fetj:B r) (D^gfi 
EX (1, 5 - vj7D:t^^5'vX» Xy^r;|. (N i 

(cod),) 1. 58g(5. 7 immo 1 ) , 2, 
2 ' -t't:U>'>0. 9 0 g (5. 7 5mmo 1 ) 
1, S-zyira^i/^i^xyi. 0mli£-. N. 
^^Jl'^^JV'AT 2. h*5 OmltcSlil^Hat'Tjg^U. 
^<^\Z2, 5-i^-fa^^:tyjL>0. 63g (2. 6 
mmol) t, 2, 4 -v-:^o^^:t:7x>0. 6 3g 

(2. 6mol) i:*j!ra^> 6 0 "CT 1 8 h r «t*^ L 

«6. :ttS?-x^y xg^k>vT 5 
h;ux>. x^j'y-jp-cife^Lfc. iR^«9 39i 

[^iBl!*liE7] 

[mjEmkms^] 0 0 9 8 

[0 0 9 8] C*X^M^k^<^PI±C0 I PM. EaM€:± 



( 24 ) 



#B8¥7 - 1 2 6 6 1 6 



f^^75t::*:i|iS[ci^1±-r-&. CtWzML. Z-tli^cD^t^ 
[MiEJ*^3S@«3 0 0 9 9 

[0 0 9 9] ±ia{C*5t.^T. mT-&AWMmt^!^^^ 
tWiETCt^JSa^] 0 10 1 

[0 1 0 n j^K>T&mvrzmm±. ^\zmmmtiSc,-^\t, 

C^«!«liE 1 0 1 
[MiEM#;Jas«] 0 10 6 

[0 10 6] ±iacD|6©/^*^Tt>. V^m*^d^±l3«6ffl 

\z$,nit^i^fii. <^iz\tmyj<Dm^±iim.m\z$>^z:iL 

[^iB^ttlE 1 1 ] 
[*|jE^t««B«] 0 10 7 

[«riE^F«i 

(«iEl^^] 

[0 10 7] z.cDbL^<Dm<D±m^\z\,tm\zmmt.u\,^ 

®^&l e Vg«T*0. ±ie«)3l«nrtlfc0. 2 

~1 e v®«eH t*W*Lt,^, 

[^SltttiEl 2] 

[MiEMintSii^] mmm 
[«riEji*J!nse«i 0 10 8 

[*tiE;^ai lEM 

[iiIEf*g#] 

[0 10 8] ±l2<C*V»TfflC»SjE?LaAiajt*fi|St{i, 



«4. 8eVgaT3&0. Z.(Dm\tA. 8~5. 4eV 

«3<ei8»-* s i: *W S u ti. 
[^i«5*tiEl 3] 

miEtmm^^} o 1 1 1 

[0 111] ±.moymmz^^^x9.=f-^xmmi 

■VJH p©|fe»tt«a«:5. 6-5. 7eVS«TS. 
0, «^««l;^Ea<^iteM««2. 9-3. 0 e VSK 

[^i^«]El 4] 
[ff|jE^lli»ll|«] ^«IB# 
[«IE*f^^g«] 0 113 

[«iE:^ffi] 
[«iErt#] 
[0 113] 
[tel/] 

{^mmiEi 51 

[MiEM^»!l@^] ^ilBW 

[1ltjE^fc^««a«] 0 115 

[ffljE:&ft] 
[MiErt^] 

[0 115] c<Dii^. m^m\z\t'^^r^)r<D^v\f.> 

e9tJ;0fll^^c«!lR(J'*«;»|-r^. -r^j:*3^iE?L«IE7L 
aAlftjittH#^4'*, *;t:m^fi«^aA«^jilH4H«:4' 

*)\z<<u^o)-^, ^mmit^mti^y ^-=^^st.mz< 
wmmiEi 6] 

[MiE^j|K«IS«] B^ffiiS 
[*iIE^t^SJSB«] 0 12 0 
[«iE;trfe] 
[*fiEl*I$] 

[0 12 0] ^nm±<D I p^. E aM$±IB<eH<i:r 



( 25 ) 
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[^i^MiEl 7] 

mmnsuM^} mmm 

imiEMmms^] 0 12 1 

[0 12 1] ±m<Dm<Dtj.i:)^-vh, ii-rn*^*^±e«[H 

« I p*5J;0:e a<Dm<D±mm.$)^^^\t I pcfeJit/E a 

i^mmm i s ] 
immMmmm^] mmm 

[4ffijEM«i9S«] 0 12 8 

[0 12 8] 1 1 »cttM^K3g5>:/2rffl 

2 0 0~3 6 0 nm©tt«<0&fitC5)^3tL. ■9->y;PS 
*ffitflgi^t'-S>. 2 0 0 — 3 6 0 nmO^ti. E = hv 
= h (c/A) (E:x;^;i/^-. h : :/7>^'5£». 

•r-St, &'!r6. 2~3. 4eVt;^j:.5. ^KOJt^giie 
::<75x^;u=p-7>t-jRic3t«Wtt»Hlgcii.^t)ti 

1 3*3j;tX(Sx:^^;l':¥-«?tl-^»Bl 4S;fflV>Tt^S: 
WWiE^CfW^mSrUfc^. 0 3fC^-r=ke>7Jtl5!l(ex:^; 

• 4S:ta«^S«Ftt 1 

6 X ±ic«5^-r -5, 
[^i^ttlEl 9] 

[MiE«*»s«] B^aes 

I*tjE*f«iJ»B«] 0 16 6 

[«lE;^fe] 

[MiEl^^] 



«^ffiA«iiM*^f4i:LTm- ex [2- (4 - t e r t 

-y5^;U7xx;p) -1, 3, 4 -7f4^+»->?T>/-;u] 

'<>-b*>^fflt/>> «^aA*ijl«*SiJ^^lt^cEL5^^ 
^£fP8S[tfc, f85t»i<DJf$«5 0 nm, «^ 

aAliiiS©»$»l 0 nmit, «^aA«2l«ttfe 

[^i^«jiE2 0] 

miEMmmm^i mmm 

miEm^ms^i 0 17 5 

CffiiE:^^] 
[ttlEF^^] 

[0 1 7 5] i. i -ifx (4->?-p- hu 

;PT5/:7xx;w ->i^D^:^^iJ->*3!S§«j««o. i~ 

0. 2 nm/s e cTf*«)5 0 nm©P$»C|!{|«b, 

iE?LaA<t]ai«tLyt. 

[^i^l!ljE2 1] 

imjEMikmrn^] mmm 
[miEnmms^] 0 18 0 

[ttiErt^?] 

[0180] 1, l-tfX (4-S?-p-h'j;P 

Tsy^ix^l.) >'i7n'\+-t^->*M«j*«0. 2nm 
/s e cT5 0 nm©»$lC^«U, lEJia A«iSI« t 
Lit. 

i.^mmiE2 2] 
[iiiE^*ife»««] mmm 

[«IE5c*^Jia=S] 0 2 12 

[0 2 12] Sfc, C:tie.<75«^#:yil^L*«^^<7)-f 
:*->'(t7}^^>>'-\';H p©|fe*fffi«, 4. 8~5. 4e 
V<D«eH(C^O, N. N' -bfX (m-;>^^;i/XxX 
;W -N. N* -i^yx.—Jl-i, 1' -tf7xz:;p- 

4, 4. -i77 5>S7t«l, 1-t'X (4-p-hiJ 
;U75y7x-JU) ->i7n^4^+h> (I pCDi)e^*4t= 

5. 4 0 e V) ^?:m=.iEfL&xmmmm<t-^<^fr^ 
m^-a-T. m-iEaaA»ajii«ffl<t-rscDtr^$*DLVi 



(72)f8Bj# #± m)mmm Km 



